Appendix A: Collectar Sizing

Collector sizing depends on the magnitude of the building ventilation and the wall area available for
mounting the transpired solar collector.

Vpidg = building outdoor airfl ow rate 12,000 cfm
Aasi = available wall area for collector - 2,000 g2
Vmin = Mminimum collector flow rate 4 cfm/ft2

(typically about 4 cfm/ft2)

Vmax = Maximum collector flow rate 8 cfm/ft2
(typically about 8 cfm/ft2)

Anin = minimum collector area (ft2)

Amax = Mmaximum collector area (ft2)

Ac.on = design collector area (ft2)
Ve = total flow rate through the collector (cfm)
Voo = flow rate per unit collector area (cfm/ft2)
Ann = 12,000 = 8 = 1,500 ft2
Vbldg Vmax
Anax = 12,000 = 4 = 3,000 ft2
Vbidg Vinin
1) if Agail > Amax , then Acoll = Amax = - ft2
Veoll = Viidg = cfm
Veoll = Vimin = - cfm/ft2
2) if Amin < Agvail < Amax » then Acoll = Aqvail = ﬂ ft2
Veoll = Vbidg = 12000  cfm
Veoll = Vbidg + Aavail = 6 cfm/ft2
3) if Agvail < Amin , then Acoll = Aavail = —_— ft?
Veoll = Aavail X Vmax = - cfm

Veoll = Vmax = - cfm/ft?
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Annual Energy Savings

= collector area

= time that there is airflow through the collector
(length of collector operating day)

= time that there is airflow through the collector
(length of collector operating week)

= time that there is airflow through the collector
(length of collector operating season)

= useful energy from the collector (from Map 1)

= fan energy for airflow through the collector
(typically about 1 W/ft2)

= heat loss coefficient for the building wall

= annual heating degree-days (from Map 2)

= efficiency of the conventional heating system
= solar energy collected (MBtu/year)

= wall heat recapture (MBtu/year)
(only significant for very poorly insulated walls)

= thermal energy savings (MBtu/year)

= fan energy use (kWh/year)

Thermal Energy Savings:

Qsolar = 2,000x 120 x (5 +7)+ 103 =
Acoll  Osolar  tdays

Qual = 2,000 x 0.1 x 16 x (__5 +7)x 5,000+ 106 =
Acoll Uwal thours  Tdays HDD

Qsaved= (171 + 11 )+ 07 =
Qsolar Qwall Ehtg

Electrical Energy Parasitics:

Qumn= 2000x 1 x16 x 5 x_ 35 =+103=
AcoII Ofan thours tdays tweeks
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